could be distinguished from the other members of the genus Olivibacter by a number of chemotaxonomic and phenotypic characteristics. On the basis of the results of polyphasic taxonomic analysis, BS18
T represents a novel species within the genus, for which the name Olivibacter ginsenosidimutans sp. nov. is proposed. The family Sphingobacteriaceae was first proposed by Steyn et al. [1] . Members of the family Sphingobacteriaceae are commonly isolated from water and soil. Currently the family Sphingobacteriaceae contains 13 genera but only 11 of these genera have validly published names, namely Mucilaginibacter [2] , Nubsella [3] , Olivibacter [4] , Parapedobacter [5] , Pedobacter [1] , Pseudosphingobacterium [6] , Solitalea [7] , Sphingobacterium [8] with recently published Anseongella [9] , Pseudopedobacter [10] and Arcticibacter [11] (www.ncbi.nlm.nih.gov/Taxonomy).
In this study we isolated a novel bacterial strain (designated as BS18 T ) from compost. On the basis of the results of 16S rRNA sequence analysis BS18
T represents a member of the genus Olivibacter and shares less than 93.7 % sequence similarity with all taxa of the family Sphingobacteriaceae. At the time of writing, the genus Olivibacter comprises seven species (www.bacterio.net). Members of the genus Olivibacter are Gram-negative, rod-shaped and non-motile. They possess iso-C 15 : 0 , iso-C 17 : 0 3-OH and C 16 : 1 !7c and/or iso-C 15 : 0 2-OH as their major fatty acids and menaquinone-7 (MK-7) as the predominant respiratory quinone.
During the course of a study to determine the types of aerobic bacteria in compost made from foodstuff waste, compost samples were collected from different locations in Jeju Island, Republic of Korea. Then after serial dilution, the samples were plated on R2A (Difco) agar medium and incubated at [23] [24] [25] C for 5 days. Strain BS18 T was routinely maintained on R2A agar at 30 C and was preserved at À80 C in R2A broth (Difco) supplemented with 20 % (v/v) glycerol.
The genomic DNA was extracted with a commercial genomic DNA extraction kit (Solgent) and PCR-mediated amplification of the 16S rRNA gene and sequencing of the purified PCR product were carried out according to the methods of Kim et al. [12] . Full sequences of the 16S rRNA gene were compiled using SeqMan software (DNASTAR). The 16S rRNA gene sequences of related taxa were obtained from the GenBank database and EzBiocloud (www.ezbiocloud.net).
Multiple alignments were performed using the CLUSTAL_X program [13] . Gaps were edited in the BioEdit program [14] . Evolutionary distances [neighbor-joining (NJ) and maximumlikelihood (ML) trees] were calculated using the Kimura twoparameter model [15] . Phylogenetic trees were reconstructed by using NJ, ML and maximum-parsimony (MP) methods [16] [17] [18] , using the MEGA6 program [19] with bootstrap values based on 1000 replications [20] .
The nearly complete 16S rRNA gene sequence of BS18 T (1445 nt) was determined and subjected to comparative analysis. Sequence similarity was determined using the EzBiocloud server. The results of phylogenetic analysis of BS18 T indicated that it represented a member of the family Sphingobacteriaceae and formed a group within the genus Olivibacter (Figs 1  and S1 , available in the online version of this article). The representative species from all the 11 genera of the family Sphingobacteriaceae were included in the phylogenetic tree reconstructions. BS18
T showed a 16S rRNA gene similarity of less than <93.7 % to the species of genus Olivibacter. Similarly, in the phylogenetic tree reconstructions, Pseudosphingobacterium domesticum DC186
T made a clade with Olivibacter soli Gsoil 034
T and shared 98.0 % 16S rRNA gene sequence similarity with Olivibacter soli Gsoil 034 T . Therefore, on the basis of our results, we concluded that Pseudosphingobacterium domesticum DC186
T should be transferred to the genus Olivibacter with the proposed name Olivibacter domesticus DC186 T comb. nov.
For the phenotypic and biochemical tests, BS18 T was routinely cultivated on R2A agar medium. Gram-staining, oxidase, catalase, hydrolysis of casein, CM-cellulose, DNA, starch, Tween 80 and xylan tests were performed according to the methods of Smibert and Krieg [21] . Cell morphology was examined by using scanning electron microscope (SU-3500; Hitachi) with cells grown for 2 days. Cell motility
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Alkaliflexus imshenetskii Z-7010 T (AJ784993) C. Salt tolerance was tested on R2A medium supplemented with 0.5-10 % (w/v at intervals of 1 % unit) NaCl and growth was assessed at 30 C after 7 days incubation. Growth on nutrient agar (NA, Difco), trypticase soy agar (TSA, Difco), LB agar (Difco) and MacConkey agar (Difco) was also evaluated at 30 C. Tests with the commercial systems API ZYM, API 20NE and API ID 32 GN (BioMerieux) were performed according to the manufacturer's instructions. The API ZYM test strip was read after 4 h incubation at 37 C, and the other API strips were examined after 2 days at 30 C. Ginsenosides biotransformation was carried out as outlined by Siddiqi et al. [22] .
Cells were oxidase-and catalase-positive, Gram-stainnegative, aerobic, non-motile, non-spore-forming and rodshaped (Fig. S2) . Colonies of BS18
T grown on R2A agar were circular, convex, translucent and milky-white after 48 h incubation at 30 C. BS18 T grew well on R2A agar medium and weakly on nutrient agar and trypticase soy agar (Difco), but did not grow on LB agar and MacConkey agar (Difco). BS18
T possessed b-glucosidase activity, which was responsible for its ability to transform ginsenoside Rb 1 , Rc and Rd (three dominant active components of ginseng) to PPDol-type ginsenosides after 72 h incubation at 30 C. Some phenotypic features as shown in Tables 1 and 2 clearly  differentiated strain BS18 T from other recognized species of the genus Olivibacter.
Genomic DNA of the novel strain was extracted and purified, as described previously [23] and enzymatically degraded into nucleosides. The G+C content was then determined as described by Mesbah et al. [24] , using a reverse-phase HPLC system (Younglin). Cellular fatty acid profiles were determined using cells grown on R2A agar for 48 h at 30 C. The cellular fatty acids were saponified, methylated and extracted according to the protocol of the Sherlock Microbial Identification System (MIDI). They were then identified by capillary GLC, using version 6.0 of the Microbial Identification software package (MIDI) the TSBA60 database [25] and a 6890 chromatograph (Hewlett Packard). Cell biomass of BS18
T for identification of isoprenoid quinones was obtained from cultures grown on R2A broth for 2 days at 30 C. Collected cells were lyophilized for 24 h and were extracted with chloroform/methanol (2 : 1, v/v), evaporated under vacuum and reextracted in n-hexane/water (1 : 1, v/v). The crude n-hexane-quinone solution was purified using a Sep-Pak Vac silica cartridge (Waters) and subsequently analyzed by HPLC, as previously described [26] . The polar lipid contents were extracted from 100 mg freezedried cells, examined by two-dimensional TLC and identified as described by Minnikin et al. [27] .
The DNA G+C content of the novel isolate was 41.9 mol% which was similar to those of the other described species of the genus Olivibacter. The cellular fatty acids profile of strain BS18
T is described in Table 3 . The predominant fatty acids of BS18 T were iso-C 15 : 0 (39.3 %), iso-C 17 : 0 3-OH (12.3 %) and summed feature 4 [(iso-C 15 : 0 2-OH and/or C 16 : 1 !7c) 29.7 %] which accounted for 81.3 % of the total fatty acids. A distinguishing feature was that BS18
T contained C 17 : 0 cyclo (2.1 %). The polar lipids profile of BS18 T comprised phosphatidylethanolamine (PE) and one unidentified polar lipid (L5), while the minor lipids were four unidentified polar lipids (L1-L4), one unidentified aminophospholipid (APL) and one unidentified phospholipid (PL) (Fig. S3) . On the basis of phylogenetic position, phenotypic and chemotaxonomic characteristics, a novel taxon in the phylum Bacteroidetes within the family Sphingobacteriaceae has been created for BS18 T with the name, Olivibacter ginsenosidimutans sp. nov., sp. nov. Phylogenetically the novel isolate is related to the members of the family Sphingobacteriaceae and shares several common features with members of the genus Olivibacter, e.g. MK-7 as major respiratory quinone, phosphatidylethanolamine (PE) as a major polar lipid and branched-chain fatty acids with odd numbers of carbons (iso-C 15 : 0 3-OH, iso-C 15 : 0 3-OH and iso-C 15 : 0 2-OH and/ or C 16 : 1 !7c). However, low value of 16S rRNA gene sequence similarity (<93.7 %) presence of iso-C 17 : 0 cyclo (2.1 %) and some phenotypic characteristics distinguished strain BS18
T from the most closely related species of the genus Olivibacter.
DESCRIPTION OF OLIVIBACTER GINSENOSIDIMUTANS SP. NOV.
Olivibacter ginsenosidimutans (gin.se.no.si.di.mu¢tans. N.L. n. ginsenosidum ginsenoside; L. pres. part. mutans transforming, converting; N.L. part. adj. ginsenosidimutans ginsenoside-converting).
Cells are 0.4-1.0 µm wide, 1.5-2.5 µm long. Colonies are milky-white opaque and circular. Growth occurs at 10-45 C, in the presence of 0-7.0 % (w/v) NaCl and at pH 5.5-10. Optimum growth occurs at 30 C, pH 6.0-7.0 and without NaCl supplement. Positive for the activity of catalase and oxidase. Does not hydrolyze Tween 80, starch, casein, chitin, xylan, CM-cellulose and DNA. In API kit T . The data presented here are taken from the current study. According to the API kit system, both strains were negative for lipase, indole production, glucose acidification and utilization of D-mannitol, gluconate, caprate, adipate, malate, citrate, phenylacetate, L-histidine, 2-ketogluconate, 3-hydroxybutyrate, 4-hydroxybenzoate, suberate, malonate, acetate, lactate, L-alanine and 5-ketogluconate. Positive for aesculin hydrolysis, alkaline phosphatase, esterase, leucine arylamidase, valine arylamidase, cystine, arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, aglucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and utilization of salicin.
Characteristic 1 2
Enzyme activities:
Assimilation of: T . All strain cells were collected at the exponential phase after 48 h incubation at 30 C on R2A agar medium. The data for column 6 was obtained from Vaz-Moreira et al. [6] . The fatty acids shown in this table are those present at 0.5 % in at least one strain, TR, trace amount (<0.5 %). 
Fatty
